Negative regulation of the antiviral response by grouper LGP2 against fish viruses.
Laboratory of genetics and physiology 2 (LGP2), a member of RIG-I like receptor (RLR) family, plays crucial roles in modulating cellular antiviral response during viral infection. However, the detailed roles of LGP2 in different virus infection were controversial up to now. Here, we cloned a LGP2 gene from orange-spotted grouper (EcLGP2) and investigated its roles in response to grouper virus infection. EcLGP2 encoded a 678-aa protein which shared 83% identity to sea perch (Lateolabrax japonicas). Amino acid alignment showed that EcLGP2 contained three conserved domains, including a DEAD/DEAH box helicase domain, a helicase superfamily C-terminal domain and a C-terminal domain of RIG-I. In healthy grouper, the transcript of EcLGP2 could be predominantly detected in kidney, gill, fin, spleen and skin. Subcellular localization analysis showed that EcLGP2 distributed throughout the cytoplasm in grouper cells. Notably, the intracellular distribution of EcLGP2 was altered at the late stage of Singapore grouper iridovirus (SGIV) infection, but remained unchanged during red-spotted grouper nervous necrosis virus (RGNNV) infection. Moreover, overexpression of EcLGP2 in vitro significantly enhanced the viral replication of SGIV and RGNNV, evidenced by the acceleration of CPE occurrence and the up-regulation of the viral gene transcription or protein synthesis. Further studies indicated that overexpression of EcLGP2 decreased the expression level of interferon related molecules or effectors, including IRF3, IRF7, ISG15, IFP35, MXI, MXII, and MDA5, suggesting that the negative feedback of interferon immune response by EcLGP2 might contribute to the enhancement of RGNNV infection. Moreover, the expression levels of pro-inflammation cytokines, including IL-8 and TNFα were significantly decreased, but that of IL-6 was increased by the ectopic expression of EcLGP2. Thus, our results will contribute greatly to understanding the roles of fish LGP2 in innate immune response during iridovirus and nodavirus infection.